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SOV/24-58-9-1/31 
_ AUTHORS: Dolezhil, M., Konopleva, N.K., Plaksin, I.N. and 
Tsibul'ka, Ya. (Moscow) 
| nn 


TITLE: ' @he Effect of Various Flotation Reagents on the Interaction 
Between Potassium Xanthogenate and Chalcopyrite, Pyrite 
and Tetrahedrite (O vliyanii flotatsionnykh reagentov-— 
regulyatorov na vzaimodeystviye ksantogenata s khal'- 
piritom, piritom i tetraedritom) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1958, Nr 9, pp 3 - 8 (USSR) 


ABSTRACT: Almost all the copper-bearing ores from deposits in 
Western Czechoslovakia contain mainly chalcopyrite and 
tetrahedrite, with a small proportion of pyrite and 
(sometimes) pyrrhotite. Of these, tetrahedrite is of 
particular interest since it contains both copper and 
antimony, the latter element being sometimes replaced 
by silver and accompanied by mercury. Flotation is a 
convenient metho ing these ores but it produces 
a composite SCE eat gn tetrahedrite and Phetees 


pyrite are present in approx, equal proportion, with the 

result that the concentration of antimony and mercury in 

the concentrate is approx. 50% lower than in tetrahedrite. 
Cardl/5 This comparatively low concentration of Sb and Hg 
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SOV/24—58-9-1/31 
The Effect of Various Flotation Reagents cn the Interaction Between 
Potassium Xanthogenate and Chalcopyrite, Pyrite and Tetrahedrite. 


Makes extraction of these two metals by pyrometallurgical 
processes more difficult and the cbject of the present 
investigation was to explore the possibilities of 
selective separation of tetrehedrite, chalccpyrite and 
pyrite by the flotation method. ‘To this end, the effect 
of various factors on adsorption and desorption cf 
potassium ethylzanthogenate (KEKH) on the investigated 
minerals was studied by the radicactive tracer technique. 
The experimental samples (91.9 -- 99.36% purity, 

0.06 - 0.15 mm particle size) were washed in distilled 
water, dried in a vacuum dessicator and stored in 
evacuated ampoules. The KEKH soluticn was prepared from 
solid KEKH containing the radioactive isotope 


g?? (specific activity 315 mc/g). Two scluticns were 
used with the concentration of KEKH equal 3.12 x 107+ 


and 1.87 x 1077 - ‘mol/l, corresponding to the consumption 
of KEKH of 300 and 180 g/t, respectively. The pH number 
of the solutions was adjusted by addition of HCl or 

. NaOH and the effect of pH on the adsorption of KEKH by 
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the investigated mineras was studied in the following 
way: 1 @ of each mineral with 6 ml of the KEKH solution 
was stirred mechanically for 15 minutes, filtered, washed 
with 5 ml of distilled water and dried. The quantity 
of the adsorbed KEKH was determined from the radioactivity 
of the powder, and from the difference in the activity 
of the solution before and after the experiments. The 
results are reproduced graphically in Figure 1 (for 
pyrite) and Figure 2 (for tetrahedrite and chalcopyrite). 
In all cases the relationship between the quantity of 
adsorbed KEKH and pH number was quite complex with a 
sharp maximum at pH = 6-6.5 in the case of pyrite and at 
pH = 5.5-6.5 in the case of the two other minerals. 
In the next stage, the effect of several reagents on 
adsorption of KEKH was investigated by measuring the 
quantity of KEKH adsorbed by powdered minerals that had 
been previously washed in solutions containing 


1x 107+ -3x 107+ mol, of the reagents in 6 ml of the 
solution. The following results were obtained: 
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Pyrite: Adsorption of KEKH decreased by: KFe( CN), > 
>K yFe(CN) > Ga0 > FeSO, > ZnSO, > Na,805 > Na,50, ; 


adsorption not affected by : Na,80,, aor NH, CNS : 


adsorption increased by : CaCl, < CuSO, 
Chalcopyrite: adsorption decreased by: K,Pe( CN). > cad > 
> Na,8,0, > NH,CNS ; adsorption net affected by : 


Nacl, Na,50;, Na,50, ; adscrption increased by : 
CaCl, < Zn80, ¢ FeSO, < K,Fe(ON)g < Cusd, . 
eubesnsaeaey, eee A eecsa ae : oe > 


K,,Fe(CN)- > Cad > FeSO, > ZnSO, ae sadsorption 
eat fected by: Nazs0z, Nags0y, cacten Nac ana. 


pee increased b cueoe : 
Finally, desorption of KEKH from the investigated sub- 


stances by means of potassium sulphide was studied. The 
effectiveness of this desorbent was found to be roughly 
Gard4/5 the same for all three minerals (Figure 6): with the 
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increasing concentration of Nao8 the quantity of desorbed 
KEKH increased, reaching 80-95% at 0.5% Na,8. 


It was concluded that selective separation of pyrite, 

chalcopyrite and tetrahedrite by means of adjusting the 
pH number of the flotation medium is not possible. The 
fact that adsorption of KEKH is increased by KFe( CN), 


in the case of chalcopyrite and decreased in the case of 
tetrahedrite could be utilised for developing a selective - 
flotation process for these two minerals. Alternatively, 
a solution of Na,S could be used for removing the 

adsorbed KEKH from all the three minerals which then could 
be separated by flotation using suitable activating or 
depressing reagents. There are 6 figures, 1 table and 

3 Soviet references. 
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CATEGORY : Farm Animals. Swins 


$ RZBiol., Jo, 13, 1953, Mo, 59565 


AUTHOR : Tgibul'ko, V. D. 

INST. Sao 

. TITLE : Prolificacy of Sows of the Berkshire Breed 
in Relation to the Conditions of Feeding 


ORIG. PUB. Sots. tvarinnitstvo, 1957, No hk, 55-56 


ABSTRACT : Forty gilts of the Berkshire breed, aged 115 
days, were divided into three groups. The 
aiet levels in all three groups were identi- 
cal. During the trial period, pigs of the 
lst group received (as measured by nutri- 
tional value): concentrates 95%, succulents 
3%, roughages 2%; the 2nd group was fed 75, 
15 and 10%, respectively; the 3rd group re- 
ceived 51, 35 and 10%, correspondingly. De-~ 
velopment was worst among pigs of the 3rd 
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AUTHOR 
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| 
ABS, JOUR, $ RZBiol., No. 13, 1958, No. 59565 
| POLE 


ORIG. PUB. : 


ABSTRACT i group. Daily weight gains in the lst group 

cont'd. averaged Sl g¢., in the 2nd group 445 g. and 
in the 3rd group 376 g. The outlay of feed- 
stuffs per 1 kg. of weight gain was 5.7, 5.7 
and 6.2 feod units, respectively. The weight, 
length and volume of the gastrointestinal 
tract of young hogs in the end and 3rd group 
were considerably higher than in the lst 
sroup. A difference was also noted in the j 
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PZBiol., #o. 13, 1958, No. 59565 


generative function of the sows! ovaries: 
the highest number of ripened and burst fol- 
licles was found in the 2nd group; in this 
group, already on the 75th day of pregnancy, 
the highest number of live embryos could be 
observed. The fecundity of sows of the 1st 
group. was 9.2, that of the 2nd group 9.L,; 
and that of the 3rd group 6.7 pigs. In the 
last group, 39.1% of embryos perished in a 
later period when the requirement in nutri- 
ents increased.~- 0, I, Myagkova 
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USSR / General and Specialized Zoology. Insects. 
Insect and vilte Pests. 


fos Jour Ref Zhur - Ziol., No 10, 1953, tio 44851 


Autnor sibul'skaya, N. P. 
A5 Ukrosr 
Poxicolosical Zvalucstioa of a sew Organic 


Phosphorus Insecticide “X-20-35". 


Dopovidi AH User, Ko, 6, 602-605. 


Field oxperiaents in spraying sugar-bect sprouts 
vith 0.3 and 1, solutions of the now preparation 
'y99-35" (dimethyl other methylurethansc-phos- 
phorie acii) at the rate of 400 Litres/ia caused 
the total destruction of the bect woevils on the 
Stn end 6th dav rospeetively. The new insecti- 
cide equals ACGE with a 65, gaumma-isower 1 ef- 
festiveness, out is sore offective than the 
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Insect and Mite Pests, 


2£ Zhur ~ Biol., “o 10, 1958, Wo 44751 


Stundard 10-125 HCCd, The beetles that Zed on 
leaves treated vith K-20-35 perished within 2°. 
53 nours, The preparation resaincd to-zic on tile 
spraycod scctions for 10 days The »reparation 
dia not loss its oi feetivenes 88 artcr rain, pos- 
Bid1¥ because the voison penetrated the pla Lit, 
conrirmod py tnc daath of tho beotlos fed on 
tne cotylcdons of the nlants when the soil was 
sprayed with & X-20-36 solution, -- ¥V, 4, Gu- 
D i ne. 
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"Toxicological Evaluation of the New Organophosphorus Insecti- 
cide K-20-35," by N. P. Tsibul'ska, Institute of Entomology 

and Phytopathology, Academy of Sciences Ukraine SSR, Dopovidi 
Akademii Nauk Ukrainskoy RSR, Kiev, No 6, 1956, pp 405-605 


we 


Preparation K-20-35, a dimethyl ester of methylurethauphosphoric 
-acid, is an organophosphorus insecticide synthesized by A. V. Kirsanov. 
“ Jt is odorless, hygroscopic, and dissolves in water at ordinary tempera- 
> ture. K-20-35 is toxic to the sugar beet snout beetle and the larva of 
"the sugar beet fly. When applied to the plants in one percent solution ve 
t kills about 95.7 percent of the snout beetles and about 66.7 percent 
of the larva of the sugar beet fly. A k percent solution of the chemical — 
- kills almost 100 percent of the larva of the fly. The toxicity of the 
“‘"ansecticide when sprayed on the plants lasts up to 10 days. When a 
~golution of the insecticide is used to irrigate the plants the chemical 
is absorbed by the plant through its roots, permitting the assumption that 
K~20-35 is a systemic poison. — oom 
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TSIBUL'S'TAy HePo iy 


Meckoalopinal evaluation of the new "K~20-35" organic phosphorus 
insecticide. Dop.AN URSR no.6:602-605 '56. (MERA 10:2) 


1. Institut ontomologii ta fitopatologii AN URSR, Predstaviv ake- 
demik 4N URSR P,A.Vlasyuk. 
(Insecticides) 
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GOLYSHEVA, M.G.es GRISHANKOVA, Ye.V,3 USPENSKAYA, V.E.; TSIBMNL'SKAYA, M.1I.; 
GOFMAN,. L.Khe; VASINA, T.A. 


Preservation of Eremothecium ashbyii in active atate. Mikrobiologiia 
34 noe42661-665 Jl-Ag '65. (MEPA 18:10) 


1. Veesoyuznyy nauchno-issledovatel'skiy vitaminnyy institut. 
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Abe Jour : Ref Shu - Biol., No 1, 1959, 26h0 


Author Konstanvinova, L.B., Tsivul'shiy, F.P. 
Ce ee 


Red Polish Cattle and ays cr Improving Iv. 


Orig Pub Sots. cvarinnitstvo, 1957, to 3, 28-31. 


Abstract Tn 1954 in the Volynshkaya Ovolast of the Ukrainian oon 
there was establisiud 4 State vrecding farm for "cc Po- 
lish catelc. In 1956, within the zone activity of tuge 
fart, the milk yicld pcr foraging cow after the 3rt lac- 
tation amounted to 2,106 “1c of milk with a fat concone 
of 3.035. The champion cows yiclded up to 5,000 ky. of 
mili. On the slaugater of cove with above averaye iive~ 
tsening of the body, the slaugztcr yield amounted to 
50.15, and for covs with average fattening of body, 
7.25, The becf yizld accounced for 69.5% of the total 
wcignt of the carcass. he Deel was succulens and tasvye 


Gard 1/2 
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Ref Zw - Biol., No 1, 1059, 2546 


rp, 


ane disadvantage of this brood is low live weight - adwit 
cous weight ho7 ke on the average. In connection wi th 
the shortage of valuable sires 9 it is receonmendcc shat 
bulls or Semen be imported vo artificial insciinesion 
Stations irom the Polish Poenle's Republic, and alse tliat 
bulls of the Brown Letvian ane Red Danish breeds be usili- 
Bud, ~~ G.I. Myagkove -_ 
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ASTAP'YEY, Z.V.3 KAZARTSEYV, G.V.3 TSIBUL! K.1.3; SHCHERBOV, D.P.; 
SHMANENKOY, I.V., redaktor; SERGEYEVA, N.A.; BORISOV, A.S., 


tekhnicheskiy redaktor 


{Team and continuous work methods in chemical laboratories] 

Brigadnoepotochnyi metod raboty v khimicheskikh laboratorilakh. 

Trudy lab.gaol.upr. no.2:3047 °52. (MLRA 7:11) 
(Chemical laboratories) 


SESsan 
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ARKHIPOV, P.P., inzhener; IVANOV, Ye.D., inzhener; KRYLOV, N.V., inzhener- 

’  agkhitektor; NIKANDROV, B.I., inzhener-arkhitektor; NOSKOV, B.G., 
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No abstract. 
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Abstract: No abstract. 
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AUTHORS: Pasechnik, I.P., Kogan, S.D., Sultanov, D.D., TPsibul'skiy, Vv... 


TITLE: Results of seismic observations during underground atomic and 
trinitrotoluene explosions 


SOURCE: Akademiya nauk SSSR. Institut fiziki Zemli. Trudy, no. 15 
(182), Moscow, 1960. Seysmicheskiy effekt podzemnykh vzryvov, 
3-52 


the USSR, of underground atomic explosions conducted in the USA under the 
names of Rainier, Tamalpays, Logan and Blanka |Abstracter's note: The 
English rendition of Tamalpays and Blanka could not be defined] on the test 
site in Nevada in 1957 and 1958, and underground trinitrotoluene explosions 
carried out in the Kabulsay region of the Arys' section of the Tashkentskaya 
zheleznaya doroga (Tashkent Railroad) on December 19, 1957, and in Pokrovsk- 
Uralkiy on March 25, 1958, in order to examine the possibility of detecting 
and identifying underground atomic explosions. The seismic recordings of the 
Blanka and Logan explosions were conducted at Soviet seismogranhic stations 


TEXT; The authors analyze seismic recordings, made chiefly in the USA and aii 
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with the aid of €BK-MsvxK-x) type seismographs having a pass band of 0.2 - 
2.0 seconds. Seismograms obtained by OBR (SVK) ,eLK (scx) ana@rk-M scK-m) 
seismographs were also used in the investigations. The SVK-M and SGK-M eee 
seismographs have been described by I.F. Pasechnik and W.Ye. Fedoseyenks aa i 
(Ref. 8: "Izv. AN SSSR, seriyea geofiz.", No 12, 1959.) and F.I. Monakhov, 

T.P. Pasechnik and N.V. Shebalin (Ref. 13: Seysmicheskiye stantsii SSSR 
rabotayushchiye po programme ucG [Seismic stations of the USSR working under 

the IGY program) , Izd-vo AN SSSR, 1959.), The authors conclude that the 
vibrations produced by these explosions can be detected at fairly long dis- 
tances from the place of explosion. Thus, nuclear explosions with a force of 

19 kt were detected up to 4 distance of more than 16,000 km (by means of the 
SVK-M seismograph), and chemical explosions with a force of 3 kt - up to 

9,000 km (by means of the Benioff seismograph). In the first arrivals, the 

Py, longitudinal waves were recorded at epicentral distances of 200 - 1100 

km, the P waves at 1,200 - 10,100 km and the PKP waves - at an epicentral 
distance of more than 16,000 km (at the Soviet seismic stations at Mirnyy 

and the Banger Oasis in the Antarctic). In the case of atomic explosions, 

the S and S* transverse waves were identified on the recordings of the Beni- 

off seismograph within an epicentral-distance range of 200 - 500 km. Sur- 
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face waves were recorded at distances of 2,000 - 3,000 km. Ina chemical 
explosion with a force of 3 kt carried out in Pokrovsk-Ural'skiy ; the S di- 

rect transverse wave Was recorded at an epicentral distance of 2,300 km by 

means of the Benioff geismograph. In the first arrival of the longitudinal 

wave, the motion direction covresponding to the compression phase was recom- 

ed at epicentral distances of up to about 700 km for the Logan explosion and 

up to 1,000 km for the Blanke explosion by 4 Benioff seismograph operating E 
in a special network of stations. The amplitude corresponding to the com- 
pression phase is of a small intensity. By correlating the initial part of 

the recording,it was determined that the absence of the compression phase at aa 
great epicentral distances is associated with the loss of the first extremm 
Probabiy this loss is connected both with the rapid attenuation of high- 

frequency oscillations characteristic for underground explosions, as well as 

with the distorting effect of the equipment used. In order to distinguish 
explosions from earthquakes by the first arrivals, a method adopted for 

studying the earthquake mechanism should be used. In contrast to normal 
earthquakes, the distribution of the signs of the Logan and Blanka explosions 

does not permit drawing nodal lines. According to the Benioff seismograph 
recordings, the period of the Py, and P* longitudinal waves changes at epi- 
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central distances of 200 - 1,000 km from 0.5 to 0.8-1.0 seconds during 

atomic explosions, and according to the D.P. Kirnos seismograph - from 0.2 

to 0.8 seconds during chemical explosions. In the case of earthauakes of 
approximately the same eneréey level, this period varies between 0.6 and 2.5 
seconds (according to recordings of the D.P. Yirnos seismograph). In the 
case of atomic explosions, the period of Sp and 5* transverse waves chenges 7 
from 0.6 to 1.2 seconds at epicentrel distances of 200 - 500 kn (Benioff 
seismograph). During earthquakes of approximately the same energy level, 

this period changes from 1 to 4 seconds at epicentral distances of 100 - 

1,000 km (D.P. Kirnos seismograph). Consequently, in underground explosions, 
the periods of the volumetric waves are somewhat shorter than in earthauekes 
of the same energy level. The Benioff seismograph recordings show that 

during atomic explosions the period of the surface waves at epicentral dis- 
tances of 100 - 500 km is the same as that for transverse waves and amounts 

to 0.7 - 1.2 seconds. At epicentral distances of 500 - 2,000 kn, periods of 

2 ~ 3 seconds were recorded by seismographs with a wider pass band than the 
Benioff seismograph. A comparison of the surface-wave periods recorded 
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by the D.P. Kirnos seismograph during chemical explosions and earthquakes of 
the same energy level showed that these periods are essentially different. 
During chemical explosions this peridd equals 2.0 + 0.5 seconds and scarcely 
varies with distance. At an epicentral distance of about 1,000 km it is 4 
times shorter than the surface-wave period in earthquakes. A curve repre- 
senting the dependence of the surface-wave period on the distance during 
earthquakes is expressed acccvding to the data of S.L. Solov'yev and N.V. 
Shebalin ese 12: "Izv. Al SSSRseriya geofiz.", No 7, 1957.) by the formulae 
[240.85\7Va . This curve and a corresponding curve for the Arys! explosion 
are given in the paper. Observations conducted at the Frunze station agree 
with this dependence. It is stated that the surface-wave period may serve 
as one of the criteria for recognizing the recording of an explosion among 
earthquake recordings. The character of the change in the oscillation am- 
plitude with an increase of the esicentral distance is a@ifferent for various 
waves. For atomic explosions with a period T = 0.5 + 0.7 seconds the 
wave amplitude decreases with distance according to the law 


Si \-2 pes 
a pond -) gr0-0025(4i~ Ao), 
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For the P wave,the character of the change in the oscillation amplitude is 
more complicated. Within a range of 1,200 - 2,500 km the amvlitude values 
are less than the values at large epicentral distances; considerable dis- 
persion of these values was observed in the above-mentioned range. In the P 
wave, the maximum amplitude value was found at a distance of about 2,500 km 
after which it gradually decreased with an increase in the epicentral dis- 
tance. A detailed analysis of these changes of the amplitude of the P wave 
was conducted by Yu. V. Rianichenko (Ref. 10: O seysmicheskikh magnitudakh 
podzemnykh yadernykh vzryvov [On the seismic magnitudes of underground atomic 
explosions], in the present source, 53-87.). During both atomic and chemical 
underground explosions, the character of the seismic recordings, the type of 
the recorded waves, the predominant oscillation periods, etsc.,are practically 
the same. Ignoring the difference in the ground conditions at the place of 
the explosion, the seismic effect durins chemical explosions is approximately 
2-4 times greater than during atomic explosions. Experimental verification 
of the officiensy of a contro! system may be conducted with the ald of explo- 
sions of common explosives. Discussing the determination of the epicenter 
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coordinates, the authors mention a method proposed by Ye.F. Savarenskiy (Ref. 
ll: Ye. F. Savarenskiy, D.F. Kirnos, Elementy seysmologii i seysmometrii 
[Elements of seismology and seismometry], Gostekhizdat, M. - L., 1949.) for 
locating an earthquake epicenter by the absolute moments ty t, t, of the 
arrivals of the P longitudinal wave at three seismic stations. The location 
of the epicenter of the Blanka and Logan explosions on the basis of the data 
of stations surrounding the epicenter is determined over an area of 30G km¢ 
by using the averaged Jeffreys-Bullen hodograph, i.e. when the regional ee 
graph is unknown. If the regional hodograph is used, the accuracy of loca- 
tion of the epicenter determination should be increased. V.I. Keylis-Borok 
is mentioned. There are 25 figures, 14 tables and 35 references: 13 Soviet- 
bloc and 22 non-Soviet-bloc. The four most recent references to English- 
language publications read as follows: AEC Releases Data on Hardtack Bomb 
Tests, Tuesday, March 10, 1959.; Disarmament and Foreign Policy Hearing Be- 
fore a Subcommittee on Foreign Relations US Senate. 96 Congress 1 Session. Pt. 
1.January 28, 30 and February 2, 1959, Washington, D.C. US Government Print-~ 
ing Office. Washington, 1959.; D.S. Carder, W.K. Cloud. Surface Motion from 
Large Under-ground explosions. "Journ. Geophys. Res.", 64, No 10, 1959.; K.F. 
Romney. Amplitudes of Seismic Body Waves from Underground Nuclear Explosions. 
"Journ. Geophys. Res.", 64, No 10, 1959. 
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9 Monthly Lists of Russian Accessions, Library of Congress, March 1953, Unclassified. 
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TSIDILKOVSKIY, I. M, 


"Arpearance of Asymmetry of: Hlectric Conductivity in Seniconductors With 
Stopping Layers Under Action of Temperature Gradient". 
Izv. AN Az SSR, No 11, pp 3-20, 1954 


The effect of the temperature gradient on the electric conductivity 
of a semiconductor with chemical stopping layers at its electrodes (thermal 
rectification of semiconductors with boundary resistances) is theoretically 
analyzed. The hole semiconductor (type Cup 0) with equal stopping layers 
at its electrodes is studied. At 7T =O the semiconductor does not rec- 
tify; however, atvyT =O an asymmetry of electric conductivity arises and 
the semiconductor starts rectifying. Poisson's equation and equations of 
diffusion and current are solved. (R&hFiz, No 10, 1955) 


SO Sum No 812, 6 Feb 1956 
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USSR/Physics - Semicofductor parameters _ FD 1076 
Card 1/1 Pub. 153 - 12/2h 
= ‘Author : Bass, F. G., and Tsidikkovskiy, I. M. = 
nner eNOS EES we AT Le eet et ae . 
3 Title : A method for determining the parameters of a semiconductor 
Periodical : Zhur. tekh. fiz., 24, No 10, 1834-1836, Oct 1954 
Abstract The authors investigate the possibility of determining the mobility of 
current carriers and the value n defined by the formula L Io(T)v" (where 
é L is the length of the free path of the current carriers, v is their 
” speed, and T is the temperature ) on the basis of investigations of cer- 
tain galvanic and thermomagnetic phenomena. They find that the most con- 
venient parameters are the Hall effect and the Nernst-Ettingshausen lon- 
gitudinal and transverse effects and also two new so-called longitudinal- 
transverse effects, which are described for the first time in this work. 
One ‘of the authors had predicted these theoretically and discovered ex- 
-perimentally. ‘ 
Institution 2: - 
Submitted May 6, 1954 
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Author : Daibov, A. Z. and Tsidilkovskiy, I. M 

pene EEE, Nereis 
Title : Thermomagnetic Effect of Ggoenc ested tages in Tellurium 
Periodical : Zhur Tekh. Fiz, 25, 742-746, 1955 
Abstract : The Nernst-Ettinghausen effect in tellurium was experimentally in- 


vestigated in a temperature range of 123°K to 483°K for clarifica- 
tion of peculiarities. Formulas are derived and analyzed. Thanks 
for discussions are expressed to Kh. I. Amirkhanov anf V. P. Zhuze. 
Four references, 2 US. 


Institution : 
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“| AUTHOR: Davy*dov, AL Be} Teidil'kovekiy, 1. Me 

\ cca eos AA 

i] 7 7 4 

| TITLE: Investigating the resistivity jn a magnetic field at superhigh frequencies , 
hee : 
) - { SOURCE: Pribory* i tekhnika eksperimenta, no. 3, 1964, 172-174 


ip : 
 TOPIG TAGS: semiconductor, semiconductor resistivity: semiconductor 
semiconductor testing 


1 resistivity in magnetic field, SHF 
iad 


‘j 
| ABSTRACT: A T-bridge (see Enclosure 1) with well-decoupled arms is suggested 
| or measuring the resistivity of semiconductors (within 1—1,000 ohm-cm and 
iy OY [Po = 10 jina magnetic field. The klystron oscillator 3 feeds power: at 

| 9,375 mc, via ferrite gate 5 to the H-arm™: one-half the power goes into arm 2 

i 

| 


mh 


with attenuator 6 and shorting plunger 7; the other half goes into arm 1 containing 
The B-arm of the bridge, containing 4 ferrite gate and 


specimen 8 and plunger 9 
d by the pridge tuning and side-arm : 


receiver 10, receives the power determine 


iv 7 a 
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5x10 w was used as 4 receiver. The transverse resistivity of n-Ge specimens; 
with 10 and 40 ohm-cm was measured at 300K, with various orientations of the | i 
| magnetic field with respect to the crystallographic axes. The results for the 
10-ohm-cm specimen corroborated G. L. Pearson's, et al., earlier measure ; 
ments (Phys. Rev-> 1951, 93, 763). Orig. art. has: 5 figures and 9 formulas. 


parameters. An SCh-2 frequency-~spectrum analyzer with a sensitivity of 
‘ ! 
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. : % i ; A 
where EB is the elect#ic field intensity, a is the lattice constant; and A is the 


width of the band. Electron-lattice collisions are not considered; 1.00, 
wal 1— the mean free path of the electron. Assuming a simple cubic lattice in 


the strong bond approximation and taking the applied electric 5 and magnetic H 
fields to be parallel +o the x and 2 axes respectively, the equations of motion 
for the electron are written which can not be solved directly. The simplified 


equation does not have a solution if 
ss AS, oF 
» PCE dea . 
: . HH ne h ot 
Otherwise, it is found that the electron velocity in the x direction is given 
approximately by 
i: : iy a 
‘ \ sea, - x{2 4 a ae \ 
where om OK werk = oo ———=. F : 


Card 2/3 


APPROVED FO : 
R RELEASE: 03/14/2001 CIA-RDP86-00513R001757020015-3 


“APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001757020015-3 


BSUS REESE Si BES Se SRM at cies atk EM Bele ESSE 
eet 


ACCESSION WR: AP013106 


Tt 4s shown that the effect of the magnetic field is to decrease the vibration 
frequency of the electron and to increase the amplitude. Taking the time average 
of vy including the probability of electron-lattice collision indicates that the 
conductivity, ° 

6~E. 


It is concluded that the possibility of observing these effects is increased with 
petter fulfillment of the two conditions mentioned above. This is satisfied in 
semiconductors with sufficiently narrow energy bands. Orig. art. has: 45 equa- 
TIONS « 


cera Institut fiziki metallov AN SSSR (Institute of Physics of Metals 
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5 /oua/64,/006/002, /0621/063}. : 


“\uTHOR: Tsidil'kovakdy, I. M. | 
TITLE: Once again on scattering of curront carriers in compounds of thao type box? 
-InSb (an answer to 4 letter to the editor by Vv. V. Galavanov, FIT, 5, 625, 1963) s 


‘SOURCE: Fizika tverdoge tela, ve 6, no. 2, 1964, 627-631 


Hl : 
TOPIC TAGS: electron scattering, hole scattering, concentration band, Fermi« 
‘level, optical vibration ? : 


ABSTRACT: The author asserts that the first criticism of V. V. Galavanov that, 4 : 
in a parabolic conduction band, the mobility of electrons should decrease instead: 
of increase with increase in Fermi level is valid, but follows from an error in 
‘the original text, whother typographical or otherwise. The original text, he 
‘states, should have read "decrease" instead of t4ncreaso." He points out another 
error in the original text: that tho power at the parenthesis in ede (13) should 
‘pe -3, not 4. As for Galavanov's criticism of his neglect of effective electron 
‘mass, he points’ out that his evaluations were for energy bands differing from ; 
‘those at which this consideration applies, and he shows that at some onorgy values 
tho probability of electron scattering at ion impurities (and at optical vibra- 

h concentration, but that at others (those he considered) 
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. ‘ACCESSION NR: AP4L013532 
une probability decreases. The other points brought up by Galavanov he considers 
‘trivial. He reconsiders the scattering of holes and concludes that Galavanov . i 
!4s in error in maintaining that optical vibrations are a leading factor in the 
‘scattering of holes in compounds of the InSb typo.’ "In conclusion, I consider © 
iit my duty to thank the author of the letter in FIT, 5, 625, 1963, V. V. Galavanov, : ~ 3 
\for stimulating further analysis of the problem relative to scattering of current 
J carriers in compounds of the. InSb type." 
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Card 1/1 Pub 146-15/25 
Author : Tsidil'kovskiy, I. H., ana Bass, F. G. 
DBs eae eet tise aii ate 
Title : G. HW. Avaktyants! work “theory of the equations of transfex in strong 2Lic- 
Y x 


tric fields” 
Pericdicel ; Zhur. eksp. i tecr. fis. 28, 2h5, February 1955 


Abstract : The necessity for 4 thecretical investigation of the prepertiis cf 
conductors in strong electric fielcs prompted G. M. Avaktysnts (ib 
552, 665, 1554) to study transfer phenomena in semiconductors in wr. 
the electron gac is strongly heatec. The authors remark thet Avak'yen 
acrk dces not interpret experimental results (e.g. Poole's effect) and 472s 
not present anything new in the problem of the behavicr of semiconductars 
in strong electrical fields; and thet Avak'yants in his calculation o° °y. 
neglected the term teking account of the transition of electrons in * 
ecnductivity zene {or inte local levels). Three references; ¢-". ce 
Davydov, ibid. 6, 471, 1936 (here Duvydov cbtained the dependence of 2 
tric conductivity upon electric field strength in wu form true for waaay oes 


superconductors). 


Institeucion: Degestan Affiliute, Academy of Seieaces USSR, Makhachkala 
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Submitte. : July 12, 1654 
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Theory of the effects of Hall and Nernst-Ettingshausen in semiconductors 
with mixed conductivity 


Title 


on 


Periodical : hur. eksp. i teor. fiz. 28, 312-320, March 1955 


Abstract : The authors calculate the Hall and Nernst-Ettingshausen emf, and also the 


mixtures, and the recombination of current carriers. The authors thank 
Kh. I. Amirkhanov and V. P. Zhuze. Five references, 3 USSR: A. TI, Guba- 
nov, ioid., 21, 97, 1951; A. I. Ansel'm, Zhur. tekh. fiziki, 22, 1146, 
1952; K. B, Tolpygo, Trudy In-ta fiziki AN USSR, 3, 52, 1952. 


Institution: Dagestan Affiliate, Academy of Sciences USSR, Makhachkala 


Submitted : March 4, 1954 
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Title | “g  -Regarding the jon and homeopolar bond of semi-conductors 


“Periodical : Dok. AN SSSR 102/4, 737-740, dun 1, 1955 


“Abstract : Experiments with semi-conductors (Cu,0, ZnO, PbS, PbSe) are described. 

The experiments were conducted to determine the causes of the discrep- ui 

ancies between the theory and experimental data. The experiments were 

conducted in the view of the Hall and Ettingshausen effects. It led to 

. the assumption that semi-conductors might not be ionic crystals, as the 
theory considered them, but crystals of a plain chemical bond, i.e., 
homeopolar type crystals. Twenty-three references: 1 Brit., 5 French, 
7 USA, and 10 USSR (1029-1954). Graphs. 


“Institution: Academy of Sc., USSR,. the Dagestan Branch 


Presented by:. -Acadenician A. F. Ioffe, February 16, 1955 
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Tsikiltkovskiy, I. M. 


"The Nernst-Ettingshausen thermnomagnetic effect in semiconductors." 
Leningrad Order of Lenin S ‘tate U iment A. A. Zhdanov Lonin: ds 
york (Dissertation for tne degree of Candidate in Physicomathem: tical 


Sciences) 


Fnizhnava letonis! 
No. 25, 1956. Moscow 
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Theory of isothermic galvanonagentié and thernonagnetic phenonens 
in semiconductors. Isv.AN Azerb.5SR no.10:3-16 0 1566 


(MLRA 10: 3) 
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SUBJECT ussR / PHYSICS carD 1 / 2 PA - 1558 
AUTHOR BASIROV,R.I., CIDIL'KOVSKIJ,1.M. 
TITLE The NERNST-ETPINGSHAUSEN-Effect in Germanium, 


PERIODICAL urn.techn.fis, 26, fasc.10, 2195-2199 (1956) 
Issued: 11 / 1956 


The study of this NERNST-ETTINGSHAUSEN-effect (N.E.-effect) makes it possible to 
determine the temperature dependence of the mobility of the current carriers 
within the domain of actual conductivity as well as to solve the problem as to 
what scattering mechanism dominates at low temperatures. At first a formula for 
the dimensionless N.-E. field for the case of an atomic semiconductor is written 
down for the case of actual conductivity (where the concentrations N_ of the 
electrons and NL of the holes are equal to one another). This formula is then 


specialized for germanium (on the condition that u vg), and at 
1g bL 4 (d= u_/a,) the equation | & |~m7*-155 found for the temperature de- 
pendence of the N.E.field. Only at high temperatures it is approximately true 


that lé,1~ a7?, Next, a formula for the NERNST-ETTINGSHAUSEN-field at low 


temperatures is given. The N.E.-effect makes it possible to distinguish clearly 
between the different scattering mechanisms of current carriers. 

fhe present work deals with measuring the N.E.effect in various pure samples of 
n~ and p-germanium in the temperature interval of 125=650° K at a magnetic field 
strength of H = 7400 Grsetedt. Measuring results are shown in a diagram. In a 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020015-3" 


CIA-RDP86-00513R001757020015-3 


SS ONS Ste eek ean sVo A 


"APPROVED FOR 


e>, 


RELEASE: 03/14/2001 


Wes 


Zurn. techn. fis, 26, fasc.10, 2195-2199 (1956) carp 2 /2 PA = 1558 
monocrystal of the P-type with a Specific resistance of 0,18 ohm.cn the surve 
of the temperature dependence of € (2) consists of two parts: 

C. >0 and at t > 390° x e, < 0 is true, 


3,0 and 11 ohm.em (all specific resi 
P-honocrystal with 48,5 ohm.em the 
vestigated temperature range. 


high temperatures, 


conductivity, With the 
temperature of holeg 
of the current 


portance and the 8 sign. Within a ernee range of 
temperature ¢ In conclusion further Properties ana 


ctivity are discussed, 
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AUTHOR BASS, F.G., CIDIL'KOVSKIJ,I.H. 
TITLE The Theory of Isothermal Galvano- and Thermomagnetic Phenomena in 


Semiconductors. 
PERIODICAL Zurn.eksp.i teor.fis, 31,fasc.4,672-683 (1956) 
Issued: 1 / 1957 


The present work investigates the generalization of the theory to the domain of 
medium and strong effective magnetic fields for different types of interaction 
between current carriers and a crystal lattice. Furthermore, it is explained 
what peculiarities of galvano- and thermomagnetic phenomena depend on statis- 
tics and on the law of dispersion. Only isothermal effects are dealt with here 
because the adiabatic effects differ but little with respect to order of 
5 magnitude from isothermal effects. 
Semiconductors with current carriers of one type: At first the equations of 
transition are written down and expressions for the densities of the electric 
and the thermal currents are written down. The integrals occurring therein are 
expressed in potential series and this decomposition is in general of an asymp- 
totic character. The errors of the formulae derived here amount to less than 
4%. Galvanometric phenomena: At first two equations for the determination of 
BE. and E. are given. In the general case with any statistics, any dispersion 
law, and any dependence of relaxation time on quasimomentum, the (HALL'S) field 
Ey changes its sign together with the magnetic field. If the magnetic field has 


the same direction as the primary electric field, HALL'S field becomes equal to 
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Zurn.eksp.i teor.fis, 31,fasc.4, 672-683 (1956) caRD 2 Wig PA ~ 1892 
zero, Thermomagnetic phenomena: The field E' which is due to the transversal 


NERNST-~ETTINGSHAUSEN effect, changes its sign together with the magnetic field, 
The limiting cases of strong and weak effective magnetic fields are investi- 
gated. In the case of weak magnetic fields 9, Et depends quadratically on 
the "effectivity" of the magnetic field and in the case of strong field 
strengths it tends towards saturation. E' increases linearly in weak fields 
with growing 9, and decreases in strong fields like 1/9. 

Semiconductors with mixed conductivity; Already some percents of unreal cur- 
rent carriers can exercise considerable influence on the character of thermo- 
Magnetic effects. In the case of weak effective field strengths HALL'S field 
depends linearly on P,» but it can change its sign according to the ratio of 


concentrations and mobilities of holes and, electrons. The relative change of 
electric conductivity is proportional to p,: The formulae for EB} and BY are 


derived. Also here the limiting cases of strong and weak effective fields are 
investigated. At ,< 1 the longitudinal and the transversal NERNST-ETTINGS-~ 


HAUSEN field depend on the effective field just as much as in the cage of 
semiconductors with current carriers of one sign, 


INSTITUTION: 
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i- SUBJECT ussr / PHYSICS caRD 1 / 2 PA - 1991 
AUTHOR CIDIL'KOVSKIS, 1.4. 
TITLE The NERNST-ETTINGSHAUSEN Effect in Strong Magnetic Fields. 


PERIODICAL furn.techn.fis, 27,fasc.1, 12-22 (1957) 
Issued: 2 / 1957 


For the purpose of verifying the corresponding theory the author carried out 
an experimental investigation of the transversal NERNST-ETTINGSHAUSEN effect 
for the case that uH/c ~ 1 is true. Together with the transversal N.E.effect 
also the longitudinal N.E. effect and the longitudinal-tranaversal thermo- 
magnetic effect which had been predicted theoretically by F.G.BASS and 
I.M.CIDIL'KOVSKIJ (Zurn.techn.fis. 24, 834 (1954)) were investigated. A com- 
pound of the type II-VI-HgSe served as test object. The mercury selenide 
satisfies the rule by GRIMM-SOMMERFELD, i.e. it has a structure of the type 
of zinc mica, and its binding is homoeopolar. 
The production of the mercury-selenide samples is desoribed in short. Measure- 
ments were carried out within the temperature interval of from 130 - 480° K. 
The angle between the planes of equal temperature and the magnetic field 
amounted to 45°. 
é Experimental results and conclusions: The dependence of the tranaversal 
NERNST-ETTINGSHAUSEN effect on temperature and on magnetic field strength can 
be explained in the case of mercury selenide (which has a conductivity of a 
sign) on the basis of the theory for medium and strong magnetic fields. A 
simple way is found for the motion of the current carriers from the maximum 
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Zurn. techn. f19,27,fasc.1, 12-22 (1957) CARD 2/2 PA - 1991 
of the function € (x) and, on certain Conditions, also fron ¢ (T). Here ey 


denotes the dimensionless NERNST-ZTTINGSHAUSEN field. The mobilities com. 
puted in thig manner and their temperature dependence thus agreee well with 
the corresponding valueg computed from the HALL effect. Within the domain 
of fields of medium strength the value of mobility determined from the 


The longi tudinal-transversal thermomagnetic effect prodicted by theory was 
here investigated experimentally for the first time. Also the longitudinal 
NERNST-ETTINGSHAUSEN effect was studied on this occasion, Agreement with 
theory and With the data of the transvergal NERNS T-ETTINGSHAUSEN effect is 
satisfactory in both cases, 


INSTITUTION: Daghestanic Branch of the Academy of Science in the USSR, 
MACHACKALA. 


CIA-RDP86-00513R001757020015-3" 


APPROVED FOR RELEASE: 03/14/2001 


"AUTHOR 
TITLE 


PERIODICAL 


ABSTRACT 


CARD 1/2 


6-00513R001757020015-3 


SSE SSE I ON A SE ice Gate BRUT a LN Oa 


meee ee 

Step MES a LZ 
eS i¢ 
ee 


Msidil'kovakiy, I.M. 57-8-14/36 
Nernst-bttingshaiisen Effect in Merouric Telluride. 
(Bffekt Nernsta-Ettingsgauzena v telluride rtuti.) 
Zhurnal Tekhn. Fiz., 1957, Vol. 27, Nr 8, pp. 1744-1752 
(USSR) 


The results of investigation of the Nernst-Ettingshausen 
effect (N.-5.) in the compound of the 4A,,By,-type-merourio 


telluride-are given. The investigations of the N.-E.- as well 
as of the hall-effeoct and the electrio oonductivity showed 
that in dependence on the purity and on the polycrystal 
degree merourio telluride above 200-2309 Kelvin is a semi- 
conductor with great movability of eleotrons. The maximal 
movability of electrons of the samples investigated reaches 
1,15+104 qom/Vsec. at room temperature. This way conditions 
were realized for the first time which make possible a 
checking of the theory of the N-E. effect for the case of the 
concentration equality of electrons and holes under conditions 
which were close to strong effective magnetic fields. In 
qualitative respect the experiment coincided with the theory. 
By means of the theory of thermo-ma;netic phenomena ell 
characteristics of reaction in the case of the N.-E.~ effect 
are explained here. According to the data of the N.-E.-effect 
the maghitude and the dependence on the temperature of the 
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57-8-14/36 
Nernst-Ettingshausen Effect in Mercurio Telluride. 


ratio of electronic- and hole movability was classified as 


u. 
be . at 300° Kelvin b = 9,7. The movability of 
+ 
electrons, classified according to the hall effeot, under 
200° fetyiy ia approximately expressed by the law 


1 
u_~T*, and from 200° - 500° Kelvin by u_v? 2 


(With 6 illustrations and 6 Slavic references) 


Dagestan Branch of the Academy of Sciences of the USSR 
(Dagestansxiy filial AN $9SR.) 
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TITLE: The Influence of the Phonon Drag Effect on Thermomagnetic Phen- 


omena in Bismuth Selenide (0 vliyanii effekta "uvlecheniya" na 
termomagnitnyye yavleniya v selenide vismuta). 


PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 5, pp- 781 - 784 (USSR) 


ABSTRACT: The authors here investigate the electric conductivity, the Hall- 
effect, the thermoelectromotoric force and the transversal and 
longitudinal Nernst-Ettinghausen-(Ettingsgauzen)- effect of ten 
polycrystalline samples of bismuth-selenide. These samples were 
produced by a compression at high temperature or by a slow cool- 
ing of the smelting. The methods of measurements were already 
described in two previous papers by the author (reference 3,4). 
The measurements described here were conducted in the temperature 
interval from 120 ~- 7oo°K. Here the results of the examination of 
six samples are given. The properties of the different samples are 
shortly enumerated. In the case of crystals with a predominantly 
homoeopolar bonding (comprising bismuth-selenide) the Nernst- 
Ettinghausen (Ettingsgauzen) effect must be positive. The Nernst- 
Ettinghausen effect is caused in one of the samples of BioSe3 in 
Card 1/2 the range of low temperatures investigated here mainly by the 


tee 
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Phenomena in Bismuth Selenide. 


drag of electrons by phonons. This presumption is verified by 
measuring the thermoelectromotive force. The experiments of the 
authors showed, that with concentrations of N~1018 em-3 of the 
current carriers the drag has a decisive influence on the Nernst- 
Ettinghausen (Ettinggauzen) effect and on the thermoelectromotive 
force. the longitudinal Nernst-Ettinghausen (Ettinggauzen) effect 
was also investigated in BioSe,, it turned out to be relatively 
weak, however. The discrepanciés between the values of mobility 
determined from the Hall effect and from the Nernst -Ettinghausen : 
(Ettinggauzen) effect, (which were observed in PbS, PbSe, and a 
PbTe at low teaperatures), are obviously caused by the influence 

of drag on the Nernst-Ettinghausen (Ettinggauzen) effect. 

There are 4 figures and 15 references, 7 of which are Slavic. 


Geewase cee. 


ASSOCIATION: Dagestan Branch AS USSR, Makhachkala (Dagestanskiy filial Akade- 
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Thermomagnetic Phenomena in Silver Telluride (Termomagnitnyye 
yavleniya v telluride serebra) 


Zhurnal tekhnicheskoy fiziki, 1956, Nr 8, pp. 1646 - 1650 (USSR) 


This is a study of the Nernst-Ettinghausen-effect, of the 
thermo e.m.f., of the electric conductivity and of the 
Hall-(Kholl) effect in Ag, Te and AgTe in the temperature interval 


of 120-600°K. The measuring methods are described in reference 
5. The nature of the variations of the temperature dependence 

of o and R agrees with observations made by Appel(Ref 8). 
Diagrams showing the temperature dependence of the dimensionless 
fields of the transverse and of the longitudinal Nernst- 
Ettinghausen effect 4. and -» respectively, and the temper- 


ature coefficient a of the thermo e.m.f. are given. The 
negative sign and the great absolute value of 7 at temper- 


atures below 200°K can be explained by the effect of phonon 
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drag 4 Q. This indicates a considerable effect exerted 


by the phonon drag upon the longitudinal Nernst- -Ettinghausen 
effect % low temperatures. In the range of 200-420 K 
Vis >0.%, varies about as T72+) and hence also u~f-255. It 


is saeauen that n = 0 that is to say that a carrier scattering 
on acoustic low-frequency osciilations corresponding to a 
covalent type of binding is prevalent. The relation Un Te? 
can be explained by a multiple phonon scattering of the 
carriers. Around 420°K the &% : field decreases markedly 


and changes its sign. At a further temperature rise of up 
to T = 490°K it first increases again, decreasing sub- 
sequently and passing through a minimum at Ty 550°K. The 


jump-like variation of 4 occurs at a temperature near the 
phase transition temperature. The inversion of the sign in 
the longitudinal Nernst-Ettinghausen effect in the point of 


phase transition undoubtedly indicates a change in the type 
of binding. The negative sign of Lis above 420°K indicates 


that a-AgTe is a semiconductor with a prevailing ion binding 
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the Debye temperature of which is less than 420°K. The 

theory of Howarth-Sondheimer (Ref 15) was not convincingly 
substantiated by experiments. According to the opinion of 

the authors it is unsuited for the computation of the 

parameters of semiconductors. The section of the thermo e.n.f. 
versus temperature curve shows a peculiar course in the yange of x 
high temperature. a is positive at T 2 395°K, reaches a maximum 
at 490°K (320uV/degree). At a further rise of temperature 

it decreases a little. This behaviour of a(T) can be explained 
by the assumption of a superposition of the electron thermo e.m.f. 
by a relatively great thermo e.m.f. caused by the mobile 

silver ions(Ludwig-Soret-effect) at high temperatures. The 
experimental results obtained from AgTe are given in short. 

The electric conductivity and the Hall-(Kholl) constant of 

AgTe vary continuously, whereas R decreases with a rise of 
temperature above 250°K and o& increases in the same temperature 
range. Contrary to evidence obtained by Appel R inverses it 
sign. The modification of the sign in the Hall-effect at a 
temperature rise suggests a transition into the range of 

mixed conductivity. The repeated inversion of the sign (from 
minus to plus) at 455°K is apparently determined by the Ludwig- 
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Soret-effect as in Ag,Te. It is shown that in AgTe 4, 


varies continuously in the whole temperature range, remaining 
negative everywhere. Below 200°K the functions (T) and 
a(T) substantiate an influence of the phonon drag’ upon both 
effects. The law governing the decrease of a, reads as in 
Ag,Te: arn) @72. Phe results confirm the existence of a 


prevailing ion binding. There are 2 figures and 17 references, 
9 of which are Soviet. 


SUBMITTED : December 12, 1957 
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Adiabatic Galvanc-and Thermomagnetic Phenomena in Semiconductors 
(Adiabaticheskiye gal'vano- i termomagnitnyye yavleniya v polu- 
provodnikakh) I. Impure Semiconductors (I.Prinesnyye poluprovod- 
niki) 


Zhurnal tekhnicheskoy fiziki, 1958, Vol 28, Nr 7, 
pp. 1371 + 1381 (USSR) 


Adiabatic galvano-and thermomagnetic phenomena in not degene- 
rated semiconductors are investigated for the case of strong 
magnetic fields, The kinetic equation for current carriers is sol- 
ved under the assumption of a relaxation time according to a 
known scheme (e.g.Ref 7). If the angle © between the primary 
electric (or thermal) field and the strength H of the magnetic 
field is arbitrary, the formule for the electricity flow j and 
the thermal flow W_ (which is transferred by the current carriers 
can be reproduced fn form of the formulae (1) and (2). The cal- 
culation is curried out with the assumption of o uuadratic de- 
pendence of the energy on the quasi~impulse, of an arbitrary ex- 
ponential dependence of the relaxation time on the au.si-impulse 
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and of a Maxwell equilibrium distribution function, -eguetions 
In the case of strong magnetic fields, i-e.where 
( EE. 
Cc 
velocity of light), the integrals J,j of the equations (2) and 
‘. (HL 5? 
e 


2's F core ; : 
) 2D (u-the mobility of the current cerriers, c~the 


(1) can be decomposed into a series with respect to 


In the case of calculations the desintegration is stopped with 
one of the final terms of the series-usually not higher then 
the second order of infiniesinals(Refs 1-7) which corresponds ab- 
solutely to the rules. In the investigation of the galvanomac- 
netic phenomena the direction ef the primary current is assumed 
to coincide with the x-axis, and the magnetic field strength to 
lie in the xz--plane. In the investigation of the Ettingshausen 
effect it is shown thet in strong magnetic fields in the resion 
of tne intermediate ficlds where 
wu —-s/1, P? must have a maximum. The maximun ps (ay does rot lie 
ull j 


a 1, but is shifted in dependence on the ratio 
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\e/ Apne AQ™electronic thernal conductivity, A ,)-phonon thernal 


conductivity. In the investigation of the Ifall effect the for- 
mula (8) is derived for the Hall constant and by the comparison 
of the latter with the formula (21) (Ref 5) it is shown that in 
strong magnetic fields the difference R 
proportional to 22, , ive. that this difference is indepern- 
ant of the ratio of Phe electron-and phonon-part of the thermal 
conductivity, In the investizetion of the galvanomagnetic longi-~ 
tudinal-transverse effect and of the electric conductivity in 
the magnetic field the equction (12) is derived for the alteration 
of the electric conductivity. This equation shows that the al- 
teration of the electric conductivity in a weakly magnetic field 
can differ considerably from the zorresponding alteration of o 
under isothermal conditions in the case of sufficiently great 
electronic thermal sonductivity. The Ettingshausen effect ig 
computed in the case of the absence of an electric transverse 
field; i.e. BE = 0. andithe equation (15) cbtained for the case 
of strong maghetic fields. It is shown that if E70 the Ettings- 


adiabatic “isotherzal is 
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hausen effect has to have signs inverse to the effect at j_=0 


in the case of semiconductors with covalent binding (n=O), and 


will, according to the absolute amount at 9 ores amount to the 


fivefold of the last, The Nernst effect is determined according 

to the formula (17) (in strong magnetic fields). The connection 
between the Nernst effect, the thermal conductivity. and the 
longitudinal effect of Nernsat-Ettinsshausen is shown: formula (19a). 
In the investigation of the thermomagnetic phenomena the Leduc- , 
“-Righi effect, the transversal effect. and the longitudinal effect 

of Nernst.-Ettingshausen, the effect of Madzhi-Righi-Leduc (effect 

of the thermal conductivity alteration in the magnetic field) 

are discussed, In the sseatte* Leduc-Righi effect the position of 

the maxinun and the dependence on N/K ph is equal to that of 


the Ettingshausen effect. The comparison of the fornula (24) 

for the transversal effect of Nernst-Ettingshausen with the for- 
mula (8) shows that in strong fields, if the conditions of the 
experiment are not isothermal, this circumstance has different 
consequences on the effect of Nernst-Ettingshausen and its gal-~ 
vanomagnetic analogue - the Hall effect. The longitudinal effect 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020015-3" 


"APPROVED FOR RELEASE: 03/14/2001 


Care we ae ere eee 


CIA-RDP86-00513R001757020015-3 


Adiabatic Galvano-and Thermomagnetic Phenomena in SOV/ 57- 23-7-2/35 
Semiconductors. I- Impure Semiconductors 


ASSOCIATION: 


SUBMITTED: 


Card 5/5 


of Nernst--Ettingshausen is in the case of strong magnetic fields 
the only one of all galvano-and thermomagnetic effects to pormit 
ermination of the exponent n in dependence of 
the free path length of the current carrier on the velocity. In 
the investigation of the effect of Madzhi~Righi-Leduc the formu- 
la (32) is derived for the case of strong magnetic fields. Finally 
rules governing the galvano-and thermomagnetic phenomena as well 
are shown. Kh. I, Amirkhanov discussed the paper with the author. 
There are to references, 7 of which are Soviet. 
Dagestanskiy filial AN SSSR,Makhachkala (Dagestan Branch, AS USSR, 
Makhachka la) 
July 17, 1957 


dL. Semiconductors--Physical factors 
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TITLE: The Effect of Current-Carrier Degeneracy on Transport 
Processes in Semiconductors 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 6, 
pp 801-808 (USSR) 


ABSTRACT: In semiconductors with high conductivity; conditions are 
sometimes encountered when the current-carrier distribution 
is not of the Maxwell-Boltzmann type, i.e. the electron 
gas becomes partially degenerate, Physical properties 
of degenerate semiconductors were first discussed by 
Samoylovich and Korenblit (Ref 1). Some formulae and 
graphs dealing with the transport processes in degenerate 
semiconductors placed in weak magnetic fields are given 
in a paper by Wright (Ref 2). Unfortunately, Wright's 
paper contains a number of errors. Deduction of the 
formulae for the adiabatic (Ettingshausen and Righi-Leduc) 
coefficients did not allow for the thermal conductivity 
of the lattice which, in semiconductors, is considerably 
greater than the electronic thermal conductivity. Wright's. 
formula, which gives the variation of resistance in a 

Card 1/5 magnetic field, is also incorrect. Moreover, all Wright's 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020015-3" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001757020015-3 


sfnaeae STE. ae 


at BE 
Ft Bs 


SOV/126-7~6~-1/24 
The Effect of Current-Carrier Degeneracy on Transport Processes in 
Semiconductors 


formulae are given in a form which is not suitable for 
direct comparison with experimental data. Rodot (Ref 3) 
obtained formulae for the longitudinal Nernst~Ettingshausen 
effect for degenerate semiconductors with scattering of 
electrons on the acoustical vibrations of the lattice and 
on impurity ions. Rodot's general formula for the Nernst- 
Ettingshausen effect in strong magnetic fields is 
incorrect; this can be seen from the special case of the 
non-degenerate electron state, Stimulated by inadequacies 
of earlier work, the present authors derived expressions 
for galvanomagnetic and thermomagnetic effects in 
degenerate semiconductors piaced in very weak and very 
strong magnetic fields. It was assumed that 

1) The current-carrier energy ig proportional to the 

square of quasi-momentum (e€ = p /2m); 

2) the mean free path £ of current carriers is a power 
function of the energy ce ( = as’, where r is arbitrary); 
3) the current-~carrier distribution is of the Fermi type 


Card 2/5 . [exp (s : ) A fe 
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Semiconductors 
The current-carrier mobility is then 
fr L F 
igh eee Ss a(kT)t” @ (1 +r) = ’ 
3./m 1/2 


and their concentration, 


Atl 7/2 = 
N = “3 (2mkT) Pao ), 


where »* 7 ma is the reduced chemical potential and 


o 


x x ax 
FGu ) -{ a a re cata eee 
0 exp(x - p )+2l 


is the Fermi integral, 
Expressions for all galvanomagnetic and thermomagnetic 
effects were obtained by means of the general formulae 
derived earlier by Bass and Tsidil'kovskiy (Refs 4,5). 
Formulae are given for: 


Card 3/5 
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the transverse Nernst-Ettingshausen effect - weak magnetic 
fields (Eq 1 and Fig la), strong magnetic fields(Eq 2 and 
Fig 1b); 


the Righi-Leduc effect - weak magnetic fields (Eq 3 and 
Table 1), strong magnetic fields (Eq 4h and Fig 2); 

the longitudinal Nernst-Ettingshausen effect - weak 
magnetic fields (Eq 5 and Fig 3a), strong magnetic fields 
(Eq 6 and Fig 3b); 


the electronic thermal conductivity ~ weak magnetic 
fields (Eq 7 and Fig 4a), strong magnetic fields (Eq & and 
Fig ‘tb); 


the Hall effect ~- weak magnetic fields (Eq 9 and Fig 5), 
strong magnetic fields (Eq 10); 

the Ettingshausen effect - weak magnetic fields (Eq 11 and 
Table 2), strong magnetic fields (Eq 12 and Fig 6); 

the electrical conductivity - weak magnetic fields 

(Eq 13 and Fig 7a), strong magnetic fields (Eq 14 and 

Fig 7b). 


! 
Card 4/5 ane paper is entirely theoretical. 
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5 references, 3 of 
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. 2 ; { ¥ 
TITLE: On the Scattering of Current Carriers’ in PbS-Group 
Compounds 


PERIODICAL: Fizika metallov i metallovedeniye, Vol 8, Nr 4,1959, 
pp 494-502 (USSR) 


ABSTRACT: PbS-type semiconductors can be used ast 
detectors and crystal amplifiers or detectors. These 
Semiconductors, especially PbS, are usually assumed to 
ave ionic structure (Refs 2-5}, In the author's 
Opinion physical properties of the PbS-type crystals 


View are discussed under the headings of 
1) polarizability of the constituent ions, 2) lattice 
snergy,of PbS and PbSe, 3) static (%) and optical 
(X = n2) permittivities, and 4) current-carrier 
mobility. In ionic crystals the carrier mobility should 
decrease exponentially with temperature below the 

Card characteristic (Debye) temperature and should obey a 

073 Power law: u = UpI-3. The experimental curve obtained 
for PbS by Dunayev and Maslokovets (Ref 10) obeys at all 
temperatures a power laws u = UpT-2.3, The same is Ww 
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true ip the case of PbSe and PbTe, for which also 

ue T-5/2 above 100 OK), Stil'bans et al (Refs 15,16) 
suggested that the T- /2 dependence: is due to a 
multi-phonon mechanism of carrier scattering, whose 
probability rises with temperature. Experimentally the 
mechanism of carrier scattering can be found from 
measurements of thermomagnetic effects. Since carrier 
scattering varies with the type of binding, the latter 
can also be deduced from thermomagnetic measurements. 
Each mechanism of scattering is characterized by its own 
special dependence of the carrier relaxation time V 

on temperature and energy: V(T) and Ve). It is 
difficult and sometimes impossible to find the T(T) 
dependence from thermomagnetic effects. The (e) 
dependence affects strongly thermomagnetic phenomena, 
especially the Nernst-Ettingshausen effects. In weak 
magnetic fields, under isothermal conditions 

(OT/dy = OT/dz = 0) and when impurity conductivity 
prevails, the non-dimensional Nernst-Ettingshausen 7 
fields are given by: 
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where By and Ey are the electric fields in the y 

and x-directions (the temperature gradient is directed 
along the x-axis and the magnetic field H along the 
z-axis); the quantity r occurs in the dependence of 
the carrier relaxation time TY on energe ¢3 

“ye = Vo(T) er 3 
ay and bp are constants of the order of unity, which 
depend only on r. The author measured the transverse 
and longitudinal Nernst-Ettingshausen effects in Pbs, 
Card PbSe and PbTe (some of the results were published earlier, 


3/6 ef Ref 21). The author considered also Putley's results 
(Ref 22) on the transverse effect in PbSe. ‘The 
electrical properties of the samples at 300 °K 
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(the electrical conductivity ¢, the Hall constant R 
the electron-density N, and the electron mobility uw) are 
given in Table i, “The PbS, PbSe-1, PbS-2, PbToe-1 and 
bTe-3 samples were polycrystals and PbSe-3, PbTe-2 were 
monocrystalline. The temperature coefficient of the 
electrical conductivity was positive in all Samples in 
the impurity~-conduction Tegion. The intrinsic-conduction 
Tegion began in PbSe-1 at ~500 OK, in PbSe at ~ 700 OK, 
and in PbTe at ~ 380 °K; in’ the Temaining samples 
Conduction was mixed up to ~750 OK, Figs 1-5 show the 
temperature dependences of the transverse Nernst- 


(cf, Eq (1)). o find the value of r more precisely 
Card the longitudinal Nernst-Ettingshausen effect was. 
4/6 measured; it was found that r=oO for ali samples, 
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indicates that carriers are Scattered chiefly on 
acoustical vibrations, which in turn means that covalent- 
type of binding predominates in PbS, PbSe and PbTe. 
Knowing that r=0 the carrier mobility can be 
calculated from the transverse Nernst-Ettingshausen 
effect in the region where Fy >0O. Such calculations 
Showed that above 200-250 OK the hole and electron 
mobilities were proportional to 1-5/2, while at low 
temperatures these mobilities varied as q-l. -1.8, in 
PbTe-3 the electron mobility varied as T-5/2 up to 

120 oK, These dependences agree qualitatively with the 
dependences obtained from the electrical conductivity and 
the Hall effect, The aifferences between the Hall and 
the Nernst-Ettingshausen mobilities are due to the 
Stronger effect of the carrier-gas degeneracy on the 
Nernst-Ettingshausen effect, (all samples were 
degenerate at low temperatures). It was also found that 
the sign of the transverse Nernst-Ettingshausen effect in 
PbS was independent of the carrier Sign. The fields 

Fy and Fy were found to rise on lowering of “ue 
temperature; this shows that the impurity ions play a 
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very small role (in spite of their high concentration, 


ee 1018-1019 em-3) in scattering of current varriers at 
rays low temperatures. 
There are 5 figures, 2 tables and 26 references, of 
which 13 are Soviet, 9 English, 3 translations from 
English into Russian, and 1 is German, 
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